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EXECUTIVE SUMMARY

The Phase 2 Database Report describes the organization of the data collected for the Hudson River
PCBs Reassessment including both historical data, Phase 2 project data and recent data collected
by others. This Database Report is Volume 2A and addresses only the Hudson River
Reassessment database, its structure, and use. There are five additional reports (Volumes 2B
through 2F) which will be issued in Phase 2.

The report contains two main sections, specifically:

o Database Overview section which defines the database elements, explains the
sources of data, describes the organization of the data within the database itself,
and discusses the contents of each of the seven major database directories and their
subdirectories.

° Database User's Guide section which explains in considerable detail what
specific data are located in which directory, subdirectory or table and provides
(using examples from the actual database) practical examples of common queries
and applications.

Approximately 750,000 records reside in this Reassessment database. The database is organized
into over 100 database tables and spreadsheets. The entire data set is available from USEPA in
DOS-compatible format on CD-ROM, a "read-only" (i.e., the data can only be viewed) compact
disk which looks exactly like an ordinary audio CD but is formatted for use by computer according
to standards for computer data organization. The database on CD-ROM will be in two database
formats, Paradox™4.0 and FoxPro™/DBase [11™.

The database is a combination of historical data collected prior to this Reassessment and field
data gathered during Phase 2 of the Reassessment, from sampling programs conducted by USEPA
and from complementary programs performed by other investigators (e.g., GE, NOAA, etc.) which
are relevant to this project. There are seven magjor directories in the database: HISTORIC, LDEO,
USGS GE, NYSDOT, PHASE 2and NOAA. Each of these main directories are described more
fully in the Report. Figure ES-1 represents an overview schematic of the Reassessment database
structure showing the major directories and subdirectories and a general description of the
directory contents.

The database created for the Reassessment provides the foundation for al studies to be performed
by the USEPA for the Reassessment RI/FS.

TAMSGradient
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1 INTRODUCTION

This document provides a description and guide to the extensive database created for the
Hudson River PCBs Reassessment Remedial Investigation/Feasibility Study (RI/FS). The
database contains information obtained from a variety of sources. New York State Department of
Environmental Conservation (NYSDEC), New York State Department of Health (NYSDOH),
New York State Department of Transportation (NY SDOT), General Electric Company (GE), the
Lamont-Doherty Earth Observatory (LDEO), the United States Geological Survey (USGS), the
National Oceanic and Atmospheric Administration (NOAA), as well as the United States
Environmental Protection Agency (USEPA).

In December 1990 USEPA issued a Scope of Work for reassessing the 1984 No Action
decision for the Hudson River PCB site which identified the three phases as follows:

Phase 1 - Interim Characterization and Evaluation
Phase 2 - Further Site Characterization and Analysis
Phase 3 - Feasibility Study

The Phase 1 Report is Volume 1 of the Reassessment documentation and was issued by
USEPA in August 1991. It contains a compendium of background material, discussion of findings
where findings could be made and preliminary assessment of risks. The TAMS/Gradient team
compiled a database of historical data to complete the Phase 1 work. The database issued with
this report represents an expansion of the previous compilation due to a plethora of new data
collected or researched since the earlier work was performed. This database provides the most
comprehensive data set available to date for investigating PCBs in the Hudson River.

This Database Report is Volume 2A of the Reassessment documentation and is one of a
series of reportsin Phase 2. Companion Phase 2 documents are planned to include the Preliminary
Model Calibration Report (PCB fate and transport modeling), the Data Evaluation and
Interpretation Report (results of the Phase 2 investigations), Baseline Modeling Report (baseline
models used in the ecologica and human health risk assessments), the Human Health Risk
Assessment Report and the Ecological Risk Assessment Report.

This Database Report includes two chapters following this brief introduction, summarizing
the contents of the database and its sources (Chapter 2) and directing the data users through
specific example queries and pertinent database details (Chapter 3). To facilitate widespread and
relatively easy use of the data set itself, this report contains details of database design including
listing of database tables, names and descriptions of fields and relationships between database
elements. Additiona tables of information are included as glossary tables within the database
itself to also assist the user. The data set itself is considered part of this report and is available on
CD-ROM in DOS-compatible format from the USEPA.

TAMSGradient
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It should be noted that the inclusion of nonrUSEPA data in the data set does not constitute
any approval, validation or certification of the data by the USEPA. Since these data were not
produced specifically for the USEPA, the USEPA cannot be responsible for any errors they
contain. Users of the nonrUSEPA data tables should refer to the original documents containing
these data for clarification of data quality and potential uses. In some cases, the user will need to
refer to the origina documents for specific information concerning sample locations and
descriptions. The non-USEPA data provided in the database were reviewed and used as needed
in this Reassessment, and are included in the database for completeness.

TAMSGradient
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2. DATABASE OVERVIEW

In simplest terms, a database is an organized collection of information. The classic
example of a database is the telephone book which organizes information about people: names,
phone numbers, and addresses. A relational database arranges distinct categories of information
into tables where data are accumulated as rows or recordsin columns or fields. Relationships or
links between fields are explicitly defined so that information may be drawn from multiple tables.

Data dictionaries defining the names and sizes of table fields are provided for all database tables.
The database elements are summarized below.

Relational Database
Collection of computer filesthat store data in the

form of tables

Record
Row in a database table

Fied
Column in a database table

Links
Relationships between database tables based on
common fields (columns)

Data Dictionary
Table that defines data table fields

Data Glossary
Computer file that contains the definitions of
parameters and terms used in the database

TAMS/Gradient has used the relational model in developing the Hudson River database.
Because of the quantity of information, the Hudson River database is organized by sampling
program and by environmental medium. The database tables are organized into several basic
elements, including chemica concentration data, sampling information, and reference information.
The basic elements may be composed of many tables that are linked together. The organization
provides a means for efficient data management.

The extensive size of the database is dictated by the large number of monitoring efforts
which have taken place in the Hudson. During the early 1970s, NYSDEC and severa other
agencies began the first comprehensive monitoring studies for PCBs in the Upper Hudson. Fish,
which were some of the earliest environmental samples analyzed, showed high concentrations of
PCBs. These early investigations began over two decades of studies to date on PCBs in water,
sediments, fish and other media affected by PCB discharges to the Upper Hudson. Table 21
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summarizes the major investigations.

Of the many investigations listed in Table 2-1, nearly all are represented in some fashion in
the Reassessment database. In genera, only those data which were explicitly used in the
Reassessment were included in the database. Thus, not every dataset represented in Table 2-1 is
included in its entirety in the Reassessment database. Nonetheless, the non-Phase 2 data contained
in the database represent more than 400,000 of approximately 750,000 records in the
Reassessment database.

Figure 2-1 shows the seven major directories for the Reassessment database. Also shown
are the subdirectories for each of the major directories. Thisfigure provides descriptive titles of
the directories along with some notation concerning the agency or type of data contained in the
directory. For those readers who are unfamiliar with computer terminology, a directory is similar
to a filing cabinet. Subdirectories, in turn, are similar to the individual drawers of the cabinet,
which contain the individual files (or tables) in the database. The report maintains certain
conventions when referring to specific database elements. When afile directory or subdirectory is
noted in thetext, itisin italics and capital letters, e.g., HISTORIC\SED. Database table names are
in capital letters and bolded, e.g., STATIONS. Database fields are in bold text and written as
they appear in the tables, e.q., Yr or Ref.

Figure 2-2 shows the Reassessment database structure in more detail, providing exact
directory and subdirectory names as well as the names of al files contained in the database.
Table 2-2 provides a summary of the data sets contained in the database and Table 2-3 describes
the contents of the subdirectories for each of the seven major directories.

In the remaining portions of this chapter, the contents of each of the seven major directories
along with their subdirectories are described. These descriptions provide the original source of
the information contained in the Reassessment database as well as a general description of the data
itself, including the number of samples and the types of anayses. These descriptions are not
intended to address the quality or interpretation of these data. These discussions will be found in
subsequent Phase 2 documents.

21 Historical Data
211 Sediment

This section reports on the data sets contained in the HISTORIC\SED subdirectory: the
NY SDEC 1976-78 surveys, the 1984 NY SDEC Thompson Island Pool Sampling, and the 1989
and 1990 GE sediment sampling efforts. So that each record is explicitly classified in the
database tables, the Yr and Ref fields identify the year the sample was collected and the data
source, respectively. Data sources for the historical sediment component are shown in Table 2-
3A. Unless otherwise noted, the data are organized within the main database tables of the
HISTORIC\SED subdirectory.

TAMSGradient
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1976-78 NYSDEC Sampling

As reported by Tofflemire and Quinn (1979), NYSDEC conducted several sediment
sampling surveys in the Hudson River between 1976 and 1978. Details of the sampling and
analysis procedures for these studies are summarized in NYSDEC Technical Report No. 56
(Tofflemire and Quinn, 1979).

The data provided to TAMS/Gradient by NY SDEC as printed results represent a total of
1,167 sediment samples, 396 core samples and 771 grab samples, collected during 1976, 1977,
and 1978; 1,770 PCB analyses were reported for the 1,167 samples. The overwhelming majority
of samples from the 1976-78 data set correspond to locations in the Upper Hudson River, i.e.,
1,091 of the 1,167 samples. Of the remaining samples, only five samples in this data set have
locations recorded in the Lower Hudson River, and each of these five was from River Mile 153,
just south of the Federal Dam at Troy. One anomalous sample was reported for River Mile 105.2;
however, its northing value, 1,166,970 feet, corresponds to a location within the Upper Hudson
River. A tota of 70 samples had no information regarding river mile or northing-easting
coordinates, and therefore could not be considered in subsequent data evaluation. Figure 24
shows the NY SDEC sampling locations.

TAMS/Gradient encountered some difficulty matching the contents of the database with the
data summaries provided in the original data reports. The differences in the overall number of
samplesis detailed in the Phase 1 Report.

Aroclors 1016, 1221, and 1254 were identified as the PCB mixtures detected in the 1976-
78 sediment sampling effort. Analytical quantitation limits were not reported in this data set, and
no indication was given regarding whether a sample had detectable or nondetectable
concentrations of PCBs. However, several concentrations (1 ppm, 5 ppm, 10 ppm) occur with
great frequency, suggesting that these concentrations are probable quantitation limits for these
samples.

1984 Thompson Idand Pool Sampling

In 1984, NY SDEC undertook an extensive sediment sampling program in the Thompson
Island Pool (Brown et al., 1988). The objective of this study was to characterize areas of
contaminated sediments that would be removed during the Hudson River PCB Reclamation
Demonstration Project, focusing primarily on the 20 hot spots previoudy identified in the
Thompson Idland Pool and other areas with known or suspected high PCB concentrations.

The investigators identified 1,260 sampling locations in the approximately five-mile reach
of the river from Thompson Island Dam north to Rogers Isand (See Figure 2-5). Many of these
locations were determined by imposing a 125-foot triangular grid on previoudly defined hot spots
and on additional areas with isolated PCB concentrations in excess of 50 ppm during the 1983
USEPA survey (NUS, 1984). In addition, sample locations were selected based on known or
suspected sediment depositional areas, as indicated by location in the river and bathymetric
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measurements. Sample locations in the field were determined electronically using a microwave
locating system.

Samples for the NY SDEC survey were collected by Normandeau Associates, Inc. between
August 24 and November 30, 1984. In addition, 21 cores were collected from February 1 through
4, 1985; these later samples were collected through ice on the river at locations that had been
inaccessible by boat. Table 2-4 provides a description of these data along with a comparison to
the results reported by Brown et al., 1988. The database compiled and supplied by NY SDEC to
the TAMS/Gradient team contains 2048 records, including duplicate samples and reanalyses.
These data represent 408 individual coring sites and 675 grab sample sites (including two sites
with no coordinates given). The database includes some 24 co-located resamples representing 23
grabs and one core, with identica site numbers but dightly different location coordinates. The
database also contains an additional 35 grab samples and 25 core samples with duplicate
analyses. Of the 35 grab samples, 29 appear to be duplicate analyses (i.e., field duplicates with
the same date and same location), while 6 pairs, taken on different days, appear to be resamples at
an exact duplicate location. All the core duplicate samples represent duplicate analyses.
Although this dataset was supplied by NY SDEC, it is somewhat larger than the results reported by
Brown et al., 1988. Brown et al. reported a total of 407 cores and 607 grab samples in their
analyses. The small difference in the total number of cores reported apparently represents
rejection of positioning data for one core at station 264. The reason for the larger discrepancy in
the number of grab samples reported is unclear.

Samples with field duplicate analyses are labelled with a "D" in the Dup field of the
SAMPLES database table. This"D" indicates that two analyses are available for the particular
sample for PCBs and conventional parameters. In the CONCSED, MASSPEC and NONCHEM
tables, the Dup field is used only to designate the second analysis in a pair of field duplicates.
The first analysis in aduplicate pair will have a blank entry in the Dup field while the second will
have identicall GradNo and Section labels but will be labelled "D1" in the Dup field.
CONCSED contains 53 duplicate pairs for the 1984 data while NONCHEM and MASSPEC
contain 54 duplicate pairs.

As part of the 1984 sediment survey, NYSDOH and Versar, Inc. measured physical and
chemical parameters of the sediments collected in this study. NYSDOH determined lengths of
cores and sections, percent dry solids, dry specific weight (density), and textures (determined
visually). Versar measured percent volatile solids and performed the gas chromatograph analyses
for PCBs.

In this investigation, PCB concentrations were screened using gas chromatography with a
mass spectrometer (GC/MS) and quantitated by gas chromatography with an electron capture
detector (GC/ECD). The GC/MS anayses were used primarily as a screening method to
determine which samples would be quantitated using the more accurate (and more expensive)
GC/ECD analysis. The GC/MS screening classified samples into one of four categories of total
PCB concentrations: less than 10 ppm (<COLD>), 10 to 50 ppm, 50 to 100 ppm, and greater than
100 ppm (*HOT*). Most samples screened into the higher categories were analyzed further using
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the GC/ECD method; conversely, many samples that exhibited low PCB concentrations by GC/MS
were not quantitated by GC/ECD. Additional information on the screening levels can be found in
HISTORIC\SED\NONDET Sfile.

Versar quantitated PCBs as Aroclors 1242, 1254, and 1260 using the method of Webb and
McCall (1973). Although the data received from NYSDEC contained a "tota PCB"
guantification, no mention is made in Brown et al. (1988) of the method used to quantify, or
calculate, this total. Examination of the data received indicates that the total was not smply the
sum of the three Aroclor mixtures quantitated.

The database supplied by NY SDEC contains a total of 926 GC-ECD analyses for PCBs,
dightly less than the 954 reported by Brown et al. as shown in Table 2-4. The database also
contains a record of 1536 samples screened by mass spectrometry. This is greater than the 1125
samples reported by Brown et al., and likely reflects the presence of additional grab samples. A
total of 497 samples were reported as andyzed by both GC/ECD and GC/MS and mass
spectrometry in the database, matching the number reported by Brown et al.

GE 1989 Basdline Studies for the Remnant Deposit Containment Proj ect

As part of the Remnant Deposit Containment Project, General Electric, with USEPA
oversight, conducted baseline pre-remediation sediment monitoring (other related monitoring
efforts are discussed for the affected media). Sediment samples were collected at five locationsin
the vicinity of the remnant deposits: one location near Rogers Island; one location far upstream;
one location between the remnant deposits and Bakers Falls; and two downstream locations near
Lock 6 and Waterford. With the exception of samples from the two downstream locations, PCBs
were detected in all samples. The chromatograms were compared against Aroclor mixtures 1221,
1232, 1016, 1242, 1248, 1254, and 1260; Aroclor mixtures detected in the samples were reported
to be a construction of Aroclors 1242 and 1254. Because these earlier data were only quantitated
on an Aroclor basis and were not validated by GE and its subcontractors, they are considered by
GE to be of lower quality than later data. Subsequent GE PCB analyses were validated by GE and
also provided more analytical detail including, for example, quantitation of homologue groups. As
a result, the 1989 study data were provided separately from other data files by GE. Maintaining
this distinction, the 1989 sample records are not contained in the main database tables in the
HISTORIC\SED subdirectory. Instead, these data reside in a table called GE89 in the same
HISTORIC\SED subdirectory.

GE 1990 Sediment Sampling for Bioremediation I nvestigations

General Electric has been conducting extensive research on biological dechlorination and
degradation processes occurring within the river which may have altered the composition of the
PCB Aroclor patterns within the sediments. In conjunction with these studies, GE has collected
samples from selected areas of the Upper Hudson for more detailed evauation. General Electric
provided USEPA with preliminary results of their sediment sampling activities during a meeting
on February 28, 1991, and confirmed by aletter dated March 8, 1991 (Claussen, 1991).
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In this effort, Harza Engineering collected 103 cores from 12 hot spots during 1990 and
reported 275 PCB analyses. From three to eight cores were collected at most locations, with the
exception of GE's "H-7" location where 62 cores on a 12-foot by 12-foot grid were collected.
Samples were analyzed for PCB homologue groups and for five Aroclors, i.e., 1221, 1242, 1254,
1260, and 1268. These results are included in the sediment portion of the historical database and
are identified as being from Harza by the entry in the Agency field of the GRADNUM S database
table.

Lamont-Doherty Geological Observatory I nvestigation

The Lamont-Doherty Geological Observatory (now called the Lamont-Doherty Earth
Observatory, LDEO), under contracts to several agencies, conducted several field surveys of PCB
levels in the sediments, suspended matter and water column of the Hudson River over the period
1976 to 1988 (Bopp, 1979; Bopp et al.1982; Bopp, 1983; Bopp et al., 1985; Bopp €t al., 1988;
and Bopp and Simpson, 1989). The Observatory also conducted a study of PCB sediment to water
partitioning under a contract with NYSDEC (Warren et al., 1987). The field surveys included
collection of dozens of cores covering the Hudson River from above Hudson Falls to the New
York City Harbor. Many sections of the cores were analyzed for radionuclides to establish core
chronologies as well as for PCB concentrations, with an emphasis on homologue- and congener-
specific information. Three cores are included in the Reassessment database under the LDEO
directory. In addition, the results of the PCB water-to-sediment partitioning study are included as
well. These tables are distinctly different from the remainder of the Reassessment database tables.

Specifically, these tables exist in Lotus 1-2-3™ format and contain data and descriptive text.
These tables, which are not relational databases, are listed on Table 2-3.

Other Sources of Sediment Data Not in the Reassessment Database

In August 1983, USEPA conducted a limited study to collect sediment samples from
locations that had been sampled in 1976 to 1978 (NUS, 1984). Over sixty core and grab samples
were collected within a nine-mile stretch of the river south of Rogers Idland, including the
Thompson Idand Pool. Forty-two samples were collected from within or on the border of
previously determined hot spots.

In addition to PCBs in river sediments, other chemicals, particularly heavy metals, were
measured during the 1976-78 NY SDEC study (Tofflemire and Quinn, 1979), the 1984 Thompson
Idand Pool study (Brown et al., 1988), and by other investigators. Lead, cadmium, zinc,
chromium, mercury, and other metals were measured.

Relatively few sediment samples have been tested for other organic priority pollutants.
Four sections of two cores collected in 1983 by Dr. Richard Bopp between River Mile 188.5 and
191.1 were submitted to NYSDOH and analyzed for dioxin and dibenzofurans. Six sediment
samples collected in 1987 from three hot spots were analyzed for dioxins, dibenzofurans, volatile
and semi-volatile organics, and pesticides (Brown et al., 1988). With the exception of
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dibenzofurans, none of these organic parameters were detected in the 1987 samples.
2.1.2 Fish and Aquatic Biota

The database contains data for approximately 11,000 historical fish samples under the
subdirectory HISTORIC\FISH for the period 1973 through 1993. These files contain data for both
the Hudson River proper and tributaries. These Hudson River proper data can be distinguished
from the other data because a river mile identifier has been assigned only to Hudson River
samples; this field is blank for samples from tributaries or ocean water beyond the Verrazano-
Narrows Bridge. Additional data for other aquatic biota (macroinvertebrate and multiplate data)
account for several hundred additional samples. These data ae found in the
HISTORIC\MACROINV subdirectory. NY SDOH monitored multiplate samples and chironomid
larvae from 1973 through 1985. A discussion of the specific fish/biota studies from which data
have been extracted for the database is provided below. Table 2-3 lists the data sources.

NY SDEC Fish Sampling

Data exist on concentrations of PCBs in Hudson River fish collected by NY SDEC between
1970 and 1993. While over 30 species of fish are represented in the data, 75 percent of the
samples are from a half-dozen species including striped bass, largemouth bass, brown bullhead,
pumpkinseed, american shad, and american eel. Approximately two-thirds of the samples tested
were standard fillet samples, with most of the remainder being whole fish. The type of sample is
identified by the Prep field for sample preparation in the database. In the database, sampling
information identifies the species, sex, age, sample weight and length, whether the samples
represent composites or individuals, as well as date and location, i.e., river mile of sample
collection, and data source.

Samples Collected Prior to 1975

While polychlorinated biphenyls are known to have been discharged into the Upper
Hudson River since the 1940s, no testing for PCBsin fish is known to have been undertaken before
1970. Summary statistics of results for fish samples collected and analyzed for PCBsin the period
1970 through 1974 are reported by Spagnoli and Skinner (1977); however, the complete data set
for this period are unavailable. These samples include one smalmouth bass collected at
Warrensburg and 146 fish representing 11 species collected below the Troy Dam. In August 1974,
ateam from USEPA Region Il visited the Fort Edward, NY area and obtained water, sediment and
fish samples from upstream and downstream of the GE discharge in Fort Edward. Samples
collected prior to 1975 can be identified by the entry in the sample year field (Yr).

Samples Collected from 1975 to 1976
NY SDEC undertook more detailed monitoring of PCBs in fish from both the Upper and

Lower Hudson during 1975 and 1976. A total of 440 Hudson River fish sampleswere analyzed in
this period and results have been provided by NYSDEC. These data have been merged with the
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earlier datain the HISTORIC\FISH subdirectory.

The 1975 to 1976 fish collections were made by regional NYSDEC Fish and Wildli